DASYUROTAENIA ROBUSTA BEDDARD, 1912, AND O DASYURESE, NOVY,,
FROM CARNIVOROUS AUSTRALIAN MARSUPIALS

by IAN BEVERIDGLE®

Suinimary

Brvegioae, 1 Q984 Dasyrrotgenia rofnaste Beddard, 1912 and £ dlirsvrded s nove, FEOHE Cotnieammis
Austiallon marsupals, Trens, R, Sec, S, Aust, T08(4), 185-105, 13 December, 1984,

Dasvurotaenia robste Beddard, 1912, s redescribed frome specimens collecred from the tvpe ok,
the Tasmuanian devil, Sarcophius harriso (Boitard), The rostellar hooks are deseribed for the firse thine.
Disyurntaenta dasyurt spe nov., rom the teer ear, Dasvirns maenloins (kenr), i Queenslond and  Tasmiani
differs trom /2 robusia i the size and shape of the rostellar hooks, the presence of frnsyerse psmoregulistory
canils and the number of uterine branches, Speciniens from Oasyuries tiacifalies, dessobed i enrhien wid ks
w5 D robusta cannot now be assigned (o either species with certainty, esiony associated swith 13 s viri
s ooy, ane deseeihed and the taxenemie positen of the gents diseussed.

ki Workbs: Cestoda, Tacnndae, marsupials, (Msyurondenia.

Introduction

Dasytrotaeenia robusta was 1irst deseribed by
Beddard (1912) from specimens found in a Tasma-
nian devil, Swrcophdies harrisid (Bopaid)
( Dasvirus wesings) which died o London al the
Gardens of the Zoological Society. Beddard (1912)
deseribed @ number of unusoal orphologieal
features including suckers armed with hooks, and
placed the species, with some reservations, o the
Taenioidea. Baer (1925) re-examined Beddard’s
types and indicated that @ number of mistierprena-
tions of the morphology af the cestode had been
made, ncluding the “armed suckers™ which proved
1o be an armed costellum. Baer (1925) concluded
that the species belonged to an independent genus
within the Taenioidea, while Wardle & Ml end
(1952), with considerable reservation, placed the
genus within the family Taeniidae

Subsequently, Sandars (1957) redesertbed the
species based on cestodes collected  from two
Dasyierus elacidaties (Kern) from Tasimaiaa, conln
ming most of Baer's (1923) observations and con-
cluding thar the genus did belong within the
Taeniidee, This taxonomic position was accepted by
Yamagutt (1959, but o has been guestioned by
Rauusch (1981) on phylogenctic grounds,

Recent collections of cestodes Trom dasyurids (n-
dicate that two independent spevies ol Davvuro-
fenia have been formerly contused nnder o single
specitic name, largely because the rostellar hooks
of the species have never deseribed (Beddard 1912,
1915; Baer 1925; Sandars 1957). In addition, 4 re-
examination of the morphology of the two species
supports Rausch's contention (1981 that this eenus
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may not helong o the Taenndae. b oy paper,
Dasyurotaenia robnvia i redescribed from Se-
copfiifus harrisd, the type host, and @ new species
15 desertbed Tram Dasyurus waclifi

Materials and Methods

Cestodes were relased inowaler; Tived in 109
peutrid bullered formol saline, and stared m 700
cthanol, Whole mounts were stained with Celestine
blue, dehydrated 1 graded ethanols, cleared m elove
oil and mounted in balsam. Scoleces were mourmted
in Berlese's Muid, and digital pressure wis applied
(0 the cover ship (o enable examination of the
tostellar hooks. Serial sections cut at & thickness
ol 5 m, were stained with haematoxyhin amd ¢osin,
Citavid proglomides ol 0. dasvurd which had heen
fised in formalin were diced into small cubes, post-
fixed i osmiun tevroxide and embedded 1 arldin.
Thin seclions were stiined with lead ciirls aml
uranyl acetate and viewed with a Joel 100 CN clec-
[ron microscope. Additional specimens Of Fhisvifeo-
tuen iy were obtained from preserved carcasses ol
Dasyurus tmaeilyins held in the Mational Museums
of Yietoria, Melhow ne

Meusurements are given (n Lhe lext, in mm, as
the ranee followed, in parentheses, by the mean and
the number of measurerients made.

Abbreviations ol insttations cued in fexi:
AHC ~Australipn Helminth Callection, housed in
the South Australian Museum, Adelaide, BMNH—
British  Musewin (Natutal  History), London.
MHNCG—Muséum " Histaire Nalurelle, Cienevi.
SAM—=South  Anstralian Museum,  Adelaide.
WANM—=Aestern Australinn Museant, Perth, W1 —
Commaonwealth Scienn e and bidosioul Research
Orreganisution, Division of Wildhle and Rangelands
Roscurch, Canberra.
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Dusyurotaenia robusta Beddard, 1912
FIGS 1-11, 26-28

Description: Cestodes of moderate size, up to 140
in length, 4 wide with up to 290 proglottides in
gravid strobila. Seolex large (Fig. 1), 2.36 (n=1) in
diameter, deeply embedded in intestinal mucosa of
host. Suekers 0.30-0.38 (0.33, n=3) in diameter;
rostellum 0.44 x 0.15 (n=1) retracted within scolex,
extremely muscular, sucker shaped, with 42 (n=1)
rostellar hooks arranged in 2 rows. Large or anterior
rostellar hooks (Figs 2-4, 26) 0.046-0.058 (0.054,
n=10) long, base 0.056-0.062 (0.059, n=10) long;
blade large, core striated, sometimes vacuolated;
handle extremely short, relatively wide; guard long,
wide, singlc lobe (Figs 4, 27). Small or posterior
rostellar hooks (Figs 5-7) 0.042-0.052 (0.047, n=10)
long, base 0.044-0.060 (0.054, n=10) long; blade
large, corc striated; handle extremely short, knob-
like; guard large, flattened, almost bilobed distally
(Figs 7, 28). Neck present.

Museulature of mature proglottides poorly
developed. Outer longitudinal museles single or in
very small bundles; inner longitudinal muscles in
larger bundles containing 20 or more fibres.
Transverse muscles in several bands; including bands
internal to inner longitudinal muscles and
scparating inner and outer longitudinal muscles;
more poorly defined bands between bundles of in-
ner longitudinal muscles. Dorso-ventral muscles
sparse, crossing cortex and medulla at irregular in-
tervals. Longitudinal osmorcgulatory canals paired;
ventral canal 0.10-0.19 (0.13, n=3) wide in mature
proglottides, not joined by transverse canals, with
valve-like flaps protruding into lumen at junction
of proglottides; in one strobila, ventral canals of
eravid proglottides with several smaller projections
of canal wall in addition to major valves. Dorsal
canal extremely narrow, sinuous, 0.05 (n=1) in
diameter in mature proglottides, dorsal or external
to ventral canal. Mature proglottides 0.35-0.60
{0.48, n=5) x 2.45-3.05 (2.77, n=195), length:width
ratio 4.8-7.1 (6.0, n=35) (Fig. 8). Gravid proglottides
1.45-2.20 (1.75, n=5) x 2.60-3.50 (3.18, n=5),
length:width ratio 1.2-2.3 (1.9, n = 3). Genital pores
almost exclusively unilateral, oceasional genital pore
on alternate side. Genital atrium narrow, situated
in middle of lateral proglottis margin in maturc pro-
glottides dividing margin in ratio of 1:0.67-1:1.00
{1:0.88, n=S5); in middle or posterior half of margin
of eravid proglottides, dividing margin in ratio of
1:1.00-1:1.66 (1:1.35, n=35). Genital ducts pass
between longitudinal osmoregulatory eanals. Cirrus
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sac clongate, thin-walled, invariably extending
bevond osmoregulatory canals into medulla,
0.60-0.85 (0.74, n=10) X 0.06-0.09 (0.07, n=10)
in mature proglottides. Cirrus slender, approxi-
mately 0.0l in diameter, coiled, armature of
extremely (ine bristles visible on mid-region of cirri
in section. Internal and external seminal vesieles
abscnt. Vas deferens greatly coiled, narrow duet,
loops medially, then at midline turns posteriorly,
terminating between lobes of ovary. Vasa efferentia
not seen. Testes numerous, situated in 1-2 layers in
dorsal plane. Testes oceupy most of medulla
between osmoregulatory canals, occasionally extend
over osmoregulatory eanals on poral side of pro-
glottis with small numbers of testes being outside
canals (Fig. 8); testes confluent anterior to ovaries
and frequently confluent posterior to vitellarium
in 1 or 2 rows; row of testes posterior to vitellarium
sometimes interrupted; always some testes posterior
to vitellarium; small numbers of testes overlie
ovaries. Testes number 170-223 (200, n=10) per pro-
glottis; diameter 0.05-0.10 (0.08, n=10). Vagina
0.010-0.020 (0.015, n=3) in diameter, straight, lin-
ed internally by hairs or bristles, surrounded by
single layer ol glandular cells. Proximal of 0.16 of
vagina of wider internal diameter, unarmed.
Seminal receptacle small, 0.06-0.08 (0.07, n=5) X
0.02-0.04 (0.03, n=35), situated in mid-line between
lobes of ovary (Fig. 10). Ovary bilobed, poral lobe
smaller, 0.14-0.32 (0.21, n=10) x 0.21-0.40 (0.29,
n=10), aporal lobe 0.16-0.30 (0.23, n=10) x
0.27-0.48 (0.38, n =10), joined by narrow isthmus,
Vitellarium posterior to ovary, elongate laterally
0.07-0.14 (0.11, n=10) x 0.47-0.90 (0.70, n=10).
Mehlis’ gland spherical, 0.08-0.10 (0.09, n=35), in
diameter, between vitellarium and seminal recep-
tacle. Uterus arises as tubular structure in midline.
Uterus in gravid proglottides with 6-9 (7, n=10)
poraland 7-10 (9, n =10} aporal lateral uterine bran-
ches; uterine branches frequently subdivided lateral-
ly (Fig. 11). Eggs approximaicly spheroidal
0.033-0.048 (0.042, n=10) x 0.035-0.040 (0.038,
n=10)Fig. 9); embryophore thick, homogenous,
non-striated, oncosphere 0.028-0.033 (0.030, n=10)
% 0.023-0.030 (0.027, n =10); oncospheral hooks
0.008-0.010 (0.009, n=10).

Development of genital organs in single specimen
140 long: testes first visible in proglottis 95; first
mature proglottis approx. 160; uterine filling com-
mcncces in proglottis 190; male and female genitalia
involuted by proglottis 230; fully branched uterns

Vigs 1 1. Dasyurotuenia robusta Beddard. 1. Scolex with rostellum retracted: 2-7. rostellar hooks; 2, 3, large or anterior
rostellar hooks, lateral view; 4, large rostellar hook, radial view; 5, 6, small or posierior rostellar hooks, lateral view;
7. small rostellar hook, radial view; 8, mature progloltis; 9, egg: 10, female genitalia; 11, gravid proglotiis. Scale Hues:
fig. 1, LO mmy; figs 2-8, 11, 10, 0.1 mm; fig. 9, 0.J mm. g—goard; h—handle; 1—tip.
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present by proglotos 250 (st gravid proglottis 278;
total number proglotiides 290,

Hast: Sarcophilus harerivii (Boitard, 1841) (Mar-
supialia, Dasyuricdae).

St tnhase Small intestineg.

Ivpes: Collected: London Zeological  Socicly
Cuprdens; shides of sernal secrions MHNG 24/53-61,
Muaterial  cxamined: types, 3 speaimens, Adelaide
Zoolopical Candens, 701980, collegted by M, G,
CrCulkaplm, ATC K290 ard S1I384: | specimen (withou

seolew), Chicago Zoological Gardens, collected by V.
Ranlar, BVINHL 96T 9 28 23,

Dasyurotaenia dasyuri sp nov.
FIGS 12-23, 24, 25, 29-31

Descripdion (From types): Large cestodes, 237-3006
(400, vi= Spmdength, 25-3.9(2.8, n =5) wide, with
280330 (310) proglottidey in geavid steobilae. Scoles
laree, 2,40 (n=1) ut diameter, deeply embedded in
mucosa of hast. Suckers 0.32-0.38(0.35, =9 n
diamerer, rostellum 0380050 (0.43, n-4) in dea-
meter with 3638 (n=4] rostellar hooks drranged
i two rows (g, 123 Large or anterior rostedlar
tooks 0.105-00010 (0,107, n=20) long, hase
0.077-0.093 (0,085, u—20) long (Figs 13. 14, 24):
blade latge, core fregquently vacuolated; handle ex-
tremely samally suard clongate, norenlarged towards
extremnity (Figs 150 25) Small or postenior rostellar
honks  0.080-0009% (0.O87, n=20) long, base
0.060-0.083 (0.075, n = 20) long (Figs 17, 24); blade
large, core treguently vacuolated; handle vierually
absent, puacd large, broad, Trequently  hilobed
distally (Fies I8, 25) Neck present. Museolarare not
stronply developed. Outer longitudinal museles
single or in sl bundles ol 2-5 fibres, mner longi-
tudial muscles o farger bundles, up to 0,023 in
digmeter, contaiming 20 or more libres. Transverse
ruseles iy several bands; two moss prominent bands
imnediately internal o mner longitudinal muscles
and  separating ipner and  outer  longitudinal
muscless poorly delined hands between bundles ot
inner Tonwitadingl muscles. Dorso-ventral muoscles
spatrse, single, crossing cortes and medully al ir-
recular intervals. Longitadinal esmoregulatory
vitiigls pudreds venteal canals O1-0.17 (0135, o—5)
e cliameter ino mutdre proglosides, joined a1
posieriar margin ol each progloitis by broad
Irisnsverse canal. Ventral canal«with valve like Haps
profrading inre lumen af junction oF proglotticdes,
Dopsal el extremely narrow, sinuous, .01 (n %)
i dimeter i malure proglotides. Mature proglot-

tdes 14-2.5 (1.7, n=0)) = 2.5-3.0 (LY, 1=10},
lengthowidth vatio 1,02-2.64 (1,54, n = 10) (4 20),
Gravid proglothides LE- 3927 n=11) - 1.9 33
(28, n 10y lengthawidlh ratio 0.71-153 (107
n=10). Genital pores mamly umlateral, oceasionally
ulternate ieregularly, Genital  avrnim shiallow,
situated wamerior halt of ateral proslotts main
in mature proglotndes, dividing margin in radio
103124 (LA n=10) in middle of magin in
wravid - proglotndes,  dividing  margine e rano
1:0.9-1:0.5 (111, n—10), Genital duets pass between
longitudinal esmoregulatory canals, Cirroy saw
clongate, thin-walled (Fig. 19) invariably extending
beyond osmoregulatory  canals im medulla,
(.50=0.71 (0,57, n=10) = D080, 2 (010, n=10) in
miiture proglottides. Cirruy slender, 0,01-0,02 (0,015,
0= >5)in diwmeter, coiled, arnvatute of fine hairs visi
ble on distal region of some cura under high
magnification.  Internal  and  exiernal  seminal
vesicles absent. Vas deferens ereatly coiled, narmow
duct. loops medally and anwriordy, then at nud
line furns postcoorly, erminanng ner scminal
receptacle  Vasa erferentia not seen.  Testes
numerous, simted o 1=2 Javers b dorsal planes.
Testes oceupy mast of medulla beiween
osmoregulatory capals, escept aea of female
senmitaliag testes confhuent anterior to vits deterens,
testes usually confluent posterton wrvirellaium, o
with 1-3 testes poscenor o and overlyving
vitellatium; ocegsionally no teswes posierior
vitellariuwe. Testes mamber 150160 (n = 2) per pro
elottis; diauneter 0.006-0,08 (07, 1 = 10), Vagihs ap-
proximalely 0,12 yvn dhamelter, straighl, lined inter-
nally by tine heurs, surronnded esternally by single
layer o glandular cells, Proxmnl 0015 of vaping i
row, surrounded by thicker muscle laver than re
watnder of vagim, ek elaagdular cell mvest-
menl. Seminal receplacie ovoid (Figo 21, (LH-0,16
(014, n=10) < 0.07-0.10 (09, n=10) when Niled
situated in mid-line between lobes af ovary, Ovary
hilobed, paral lobe small, O 26-0.39 (031, 1=
< 020,25 (0,20, =10y, uporal tabe 01,32-0.44
(37 0 1) = OUS-0.30 (021, n=10), joined by
uarrew asthumuas. Vilellarinm posterian o ovary,
renifarm (LI2-0.24(0.20, n=10) = U0 18-0.31 (.23
oo 10y Mehhs' gland spherical, Q07000 (G042
n=10) in diameter, berween steligrivm and seminal
receptacle, Uterus drises ds tabular sirjetiire in
ouidline. Literus in gravid proglotides (Fie 233 with
O-17 (12, 0 =10 poral and 10-20 (15, 0 = 10) aporul
Laleral ulerme branches: uierie bramches frequenily
subdivded laterally. Ege approximately spheraidal

Fipn 12-230 Pasvaroiocnns | dasyier. spasoys 120 Scalex, apidit views 1318, rostelian looks, 13, 14, lgree or gnlverion
n_»‘:lc“;ur hooks, lWteral view; 15, birge rosiellar hook, apreal view, 16, 17, syl or postenior rosteffur houks, Lijoral
viewy 18 small rostcllar hook, apical view, 19, cirris sqeand shistal vagina; 20, miure proglagiis: 21, female seniialios

A

PO e g—wenard; h—handlg; 1—1tip-

20, cupes; 23, wravad progloltis Seale lness Figs 12, (3-159, 21, 1 mom; J1g, 20, O35 mm; e 220 040 o, hie 23,
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Figs 24-25. Rostellar hooks of Dasyurotaenia dasyuri, sp.nov.; 24, apical view of rostellum, hooks in lateral view;
25, apical view of hooks showing differences in shape of guards of large and small hooks (arrowed). Scale lines
0.01 mm.

Figs 26-28. Rostellar hooks of Dasyurotaenia robusta Beddard; 26, large rostellar hooks, lateral view; 27, 28, apical
view of hooks showing difference in shape of guard of large and small hooks (arrowed). Scale ling 0.01 mm.

Figs 29-31. Histological features of scolex of Dasyurotaenia dasyuri sp.nov. and associated pathology; 29, sagittal
section through scolex showing partly withdrawn rostellum; 30 scolex(s) lodged in muscularis externa immediately
helow mucosa (m); 31, scolex(s) lodged in muscularis close to serosal margin showing dome shaped projections
of tissues (d) beyond normal serosal surface intestine and mucosa (mn). Scale lines 1 mm.



DASTUROTAEATA SPPFROM MARSUPIALS 1491

(Fg. 22), 0,035 00040 ((LO3E, 0= 11) = 0.030-0.034
(0032, 0 1 ermbryophorne thick, homogenouos.
non-striated, oncosphere 0.022-0.025 (0,024, n = 10)
0016 008 (017, 1 =10) opeospheral hooks
0.008-0.010 (0,008, 1 =10). Developmen( of gential
argans in S specimens: anlage first visible in pro-
glotiides 60120 (85); 1estes Tirst visible in proglot-
ndes RO 190 (187): Viest mature proglotis appros-
imalely 205-220 (215); utetue [hng conmiences
m proglotiides 225265 (245); Nies! gravid proglol
Ty 2700 320 (305); tord! proglorides 280- 330 (310).

berweition, Specimens fron s depneal o types,
except o the Tollowing minor Tealures: rostellar
liook nuwmber more varsble than in types, 32 di)
(37, =3 lurge rostellat hooks O.110-0.120 (0116,
ne 10), and spall mstellar hooks 00920 048
(0,095, n=10) both shightly lamees @pproatinately
O.010) than hooks of type specimens, testes aunbel
169-226 (186, n - 10) per proglottis, higher than in
types; vitellariun O 10-0.15 (013, n=10) « 0,21-0 3¥
(0.30, =10 relatively wider and shorter than 1
1ypes

Host: Dasvieray macidatus (Kerr, 1792) (Mar-
supialia: Dasyuridae).

Sefe in host: Small intesongy

Npes: Holalype, 8 paralypes, Mt
Tableland, QI 16"12°S, 145051, 17 vii, 1982, coll.
D. M. Spratt. Holowype. 2 shides SAM V34349, 3
paratypes, SAM V3da0-V3462, 4 paratypes, AHC
S2169-S2172, HO 12320 1 pacatype, BMNH 1983,
6,13, 1-2; 1 weoles, strobilar tragmenls, paraty pes,
in collechion ol R. 1. Rausch.

line virvctiure of the eeg envelopes (Fle, 32) The
tollowing envelopes were recogmsed surroupding
the oncosphere The outer envelope of 1he eeg s
haunded by a thin vitelline membrane, enclosing
eytoplasmic

wiorregular laver. The outer

Fig, 320 Trnsmission eleciran miciograph of  cpp
cuvelopes, Oasvirotaenia dasvurs Scnle Hng, 50 gpon
c—embryophore;, e—gamdar lay2r: we—mnner em
hyaphoric membrine. oc —ouler embryophorie mem-
brane: vi—vacualated layer; v —vitelling membrane.

Windsar

cinbrvophoric memhbrane lies mmmediately ¢sternal
o the thickened embivophore. The embryophore
15 ol umform thicknesy and is composed ol relative-
Iy homogeneous electton dense material which is
not arganised into regidar embryophoric blocks and
is without lacunae or internal circular badies. Some
areqs within the embryophore are less electron dense
and sugpest cavities berween bloeks but are not ar-
ranged inoa regulor fashion. A zoune of electron
dense granules, the granular layer, lies between the
vibryvaphore and @ broad sub-embryophanc
vicnolated area which may represent ageregations
ol ipid hadies. The vacuolated sone and granular
laver is bounded mternally by the inter em-
hryophoric membrance. Internal to (s lies the on

cosphiere bounded by the oncosphetal membrane.

Material exarmined; QI rypesy Tass 3 specimens,
Sithron, coll B L Muarday, Ty 1979 3 specimens,
Smvithton, coll. 10 ML Sprittt, 2600001968, WL C282, Ca3;
T specnnens, Dibvdade, colle B Lo Munday, 2vii 1976,
AHC, HCIO732; Iragmenls of specimerns, Wynard, voll.
pnkoovt, 2401922, whole peserved carcass NMV
CHI0H contpdes AHC 9785

Assvcted Lextons (Figs 29-31); Scoleces ol 1
dasvierd lie deeply ecmbedded in the external muscle
lavers of the wall of the small intestine of the host,
ather stuperficially, that is immediately below the
subicosi, o close (o the serosal margin ol the
mescudature such thar the position of the cestode
seoles s indicated by a raised dome-shaped projec-
rnon on rhe serosal surface. The neek and anteriot
region of the strobila e in @ narrow tunnel which
opells o the mtesthodl Tanen, Two speciimens ol
L ddasvury were embedded singly, two o wery
embedded together, and a further three worms were
cmbedded ar a single site. The superficial layers
ltning the cavities indueed by cestode invasion con-
sist primarily of necrotic cells and of cell debris
together with viable cells compressed by the disten-
non of surrounding tssues. There are i addition,
surrcunding the scoleces, o few small localised dreas
of necrosiz of the myoey s and miiltrttions by in-
Flammatory cells. The principal host reaction is a
chronic inllummatory one with an intiltration of
macrophages and lymiphoetyes and a few plasma
colls Tnto tissues surtounding the cestode, Polymaor-
phonuclear  leukoevies are uncommon, but
Langhans-type ziant cells are occasionally present
At the edges ol lesions. Fibrablasts are prominent
i tew areas on the puter edges ol nfiltraled wreas.

IViscisssion
[n none of the previous descriptions of Dasviero -
taertiee by Beddard (1912, 1915, Baer (1929) or Sin-
dars (1957) have the rostellur hooks been adequately
deseribed, Beddard (1912) provided drawings of the
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histology of a purported sucker of £. robusta
showing sections of sclerotized hooks but did not
deseribe the size or shape of the hooks. Baer (1925)
had no scoleces to examine, but concluded from
Beddard's description that the cestode in question
possessed a rostellum armed with taeniid-like
hooks. Sandar’s specimens {(1957), here attributed
to another species, were without rostellar hooks, but
were re-described under the name D. robusta. She
estimated that some 96 hooks were normally
present.

The material described above indicates that in the
past two (or more) independent species have been
confused under the single name D. robusta. The two
species described in this paper differ markedly in
the size and shape of the rostellar hooks, but have
few differences of note in strobilar morphology, and
this has undoubtedly led to the confusion.

D robusta is known only from the type series col-
lected from Tasmanian devils in the London
Zoological Gardens, from the three specimens
described here, collected fromi the same host species
in the Adelaide Zoological Gardens and from a
single specimen without scolex from the Chicago
700. Beddard (1915) reported the species in four of
nine devils dying in the Gardens; however, examina-
tion of 294 devils in Tasmania has not revealed its
existence (Gregory ef al. 1974).

The present redeseription, although based upon
a very limited series of specimens is considered
justified as the species may now be rare, and since
the material available allows a fairly full deserip-
tion to be made for the first time, including the
distinguishing features of the rostellar hooks.

D robusta is distinguished from D. dasyuri by
the form and size of the rostellar hooks (Figs 2-7,
13-18). The large rostellar hooks of D. robusia are
only 0.046-0.058 long compared with 0.105-0.120
in 1. dusyuri. In addition, the sizc of the hook blade
is relatively smaller in D. robusta so that the length
of the hook base is larger, on average, than the total
length of the hook: in D. dasyuri the length of the
base is less than the total hook length. In both
species, the guard of the small hook is particularly
broad, and this is more marked in D. robusta than
in D. dasyuri.

The principal strobilar character distinguishing
D robusta from D. dasyuri is the transverse
osmoregulatory canal joining the ventrat canals on
both sides of the strobila in each proglottis. The
difference is not immediately obvious in mature pro-
elottides, but the canals are readily visible in most
gravid and near gravid proglottides and the presence
or absence of transverse osmoregulatory canals can
be readily ascertained. Beddard (1912) noted the
lack of transverse canals in the type specimens of

D. robusta, and Baer (1925) confirmed that the
canals were not visible in Beddard’s sections, but
suggested that their absence might be more ap-
parent than real owing to the severely contracted
nature of the type specimens. The new material con-
firms Beddard’s (1912) observations that transverse
canals do not exist.

Beddard (1912) discussed at some length the
“membrancs” stretching across the lumen of the
osmoregulatory canals, noting that the lumen was
occluded by “membranes” once in each proglottis.
Baer (1925) explained Beddard’s observations in
terms of oblique histological sections passing
through consecutive coils of the osmoregulatory
canal, suggesting that the ‘“‘membranes’ were
essentially artefacts due to the state of contraction
of the specimens. The new specimens indicate that
Beddard’s observations were correct. At the pos-
terior end of the proglottis in D. robusta and D.
dasyuri, the lumen ol the osmoregulatory canal is
largely occluded by a valve-like extension of the
canal wall. The structure is in most respeets iden-
fical to valves which occur in comparable positions
in the osmoregulatory canals of species of Taenia,
described in detail by Kohler (1894). In specimens
of D. robusia, ihe ventral canals are of extremely
variable diameter, and in some incompletely relas-
ed proglottides, there are occasional folds in the
canal wall similar to the incomplete “*membrancs”
described by Beddard (1912). Baer (1925) was pro-
bably correct in ascribing these changes to the state
of relaxation of the specimens.

The two species also dilfer in the number of
lateral uterine branches, with 6-10(9) in D. robusta
and 6-20 (14) in D. dasyuri. Although these dif-
ferences appear to be consistent in the material ex-
amined, they should be treated with some caution
since Verster (1967) in a rescription of Taenia solium
Linnaeus, 1758 and 7. saginata Goze, 1782, two
species which have frequently been identified from
eravid proglottides by difference in the number of
uterine hranches, found that overlap in uterine
branch number occurred if a sufficient number of
proglottides was examined, Some overlap obviously
oceurs in uterine branch numbers of Dusyurotaeniv
spp. and more extensive serics of specimens are
required to test the validity of uterine branch
number as a taxonomic character in this genus.

A number ol minor morphological differences
noted between D. robusta and D. dasyuri require
more detailed examination in larger numbers of
specimens before their reliability can be estabfished.
(i) The vitellarium was much shorter and wider in
D, robusta (Figs 10, 20); however, this may have
been due to the incomplete state of relaxation of
the specimens of D robusta. 1n addition, there was
variation in the dimensions of the vitellarium be-
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tween specimens of 2 dasiwrd from Tas. and Qld
Lthe laller specimens (the [ypes) aving muich oo
rower vilellariao (i) Tn specimens of 20 rafnsla.
testey  were  oceasimally found  overlying  the
osmoregulitory canals or ¢ven entirely laweral ta
themn, i contrast o L4 dasyvurt in which the westes
invirriably lie between the canals, (11) The seminl
receptacle i 2 robusta was smaller than O, desvieri
And the cirrig sac slightly longeér and more proimi-
nent ALl features mentioned require examination
7 an estensive series of specimens belore any con-
Nidence can be placed apon cheir ability m
distingiish the two species.

I'he data preseated above suggest that £ robesta
is canlined 1o Sarcophiilus hareisic aod thal (2
tlasyrt veeuts only i Dasvaries taclarus, San-
dir's (1957) specimens desenibed vnder the name
O, robusta but collected from Dasvurus macitlarus
m Tas cannot delinmely be asysigned o cihe
apecies, sivee they hud oo rostellar hooks, She staced
that ny transverse osmaoregulatory canals could he
seent, bt prefaced her remarks hy saying thal deaily
of the osmorepulatory canals could nat be deter-
mingd 1 would theretore be unwise Lo assime (hat
het specimens were L) robusta based on her taduee
o Fipd trimsverse osmaoregulatory canals. Her figure
(Fig. 27101 a wravid proglottis reveals 12-14 lateral
ulernine branches, suggesting (hal the specimens she
desenbed may have been in fact &2 dasvari wnd nor
D robusta. However, Dasyrgataenia 1s probably
represented by several speeies in dasyurid mar-
supials. In addition to the new species described
here. o single juvenile cesiode wilh 96 ostellay
hooks, probably representing ver anotier specics,
Wits co-parasitie with the (ype specimens ol 2
vt and has been deposited in AHC (52173).
Sundar’s (1957) specimens could b atiribuled o
this species or could bave been a mixture of 1we
apecies, £, dasyuri and the undescrihed species.
Anatlicl probably pew species with 18-22 haoks,
0.100-0.108 and (LO92-0.104 Tare Tram Dasyures
albopuncrutis Schilegel, 1880, in New Guinen is
represenmed by two specimens aniv in the colleciion
of the BMNH (1973.7.9.5-6), More specimens are
requiretl before the speaes can be described ade-
guately. Finally, juventle cestodes with 34 hooks
(152 0156 and 012200126 long were firescnt in i
specimen oF Satanclliuy hallucarnys Gould, 1842 from
WAL The specinens probably represent a new
species ol Dasvurataenue and have been deposited
i WANMN (79, 50, 81-1983).

A metacestode of Qasvierataenia, identilied asl2
robusta was reporied Trom the peritaneal cavity of
Petorous triddactvtus (Ken, 1792) i Tas. by Gregory
(pers, gamnt. in Reveridge, 1978) This parncular
cpecimen hod been identitied by comparison with
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seuleces Tronn Lwgvurus macklarus, and s now con-
sidered to be g ometacestode of 0, dasviog,

The accurtence ol the scalen deeply einledded
within The mresiinal walt of the host s unusl
amaonyg ceslodes, Paradilepis scolecing (Rudolphi.
1819y burrows inro the smiall imestine ol cormarn
Phalecrocoray carbo Linnaens, the scolex lodging
in the muscularis externa close 1o The serosu
(Karstad e erd. 1982), and o cogelar localisanon his
bheen rveported for  Pargdilepis  delachauxi
(Fulmann,  1909) o PhalacrocoraX afPicdrgs
(CGimelin) by Baer (19539 In mammils, Lthe
anoplovephalid Ectopacephatien aber Ravsch &
COhhayashi, 1974, ocours wulo us scoles deeply
bucied in thewall of the saceuius motunduys of the
pikas Ocholone ravler (OGeilby) and € nlacrolis
(Gutither) (Rauseh & Ohbuvashi, 1974)  The
mecharmsms of mvasion ol Dusvurataenia were ol
Clear rrom the materigl studied, Dasvigrotaenia spp,
dov ot hase prominent ostellar glands to seceete
protealylic enzyvmes such as are present an ds alei,
bur matenal from 12 macwlars (WL C43 ) does sug -
zest that the pevenile cestades ol O, dlusyur hecanie
deepty embedded in the small intestine wall befare
the imibntion ol progloiisaton The Tusiolosread
reaeninn 1o the seolex of O dasvart s simifae o thar
deseribed for P oscalecing and £ alwy,

The eeaus Dasyirareeiie wis dllocated o e
Taenidae by Bagr (1925} wnd 1his was contlemed
subsequently by Sandars (1957). Rausch (198])
Iitwever has emphasised s the fanualy, v the form
recognised by Abuladse (1965) and Yamagui (1959)
15 obviously polyphyletic. Cladotaenia Coln, 190
as iadicated by Freeman (1973), belongs (o [he
hlepididae, based on the morphagenesis of the
nietacestodes, thopgh the morphology of matute
and gravied proelatides s sinilar to the tacniids.
Anoplotaenia Beddard, 1911, a parasite of The
Tasmaman Devil, likewise has a proglotlis
moiphology  akin to the Tuenndae whnle
melucestode development indicates affinites wich
the Linstowirdae (Beveridge [982) In ascerlatming
the (rue relationship ol geners withi the 'Laeniidae,
it iy obvious thar a knowledee of imeracesoocde
development is a pre-cequisite, and these dika cur-
rently are lacking (or Dosvirateemiy. As a conse-
fuence, marphalogical data canuot be the basis o
a linal determination af its taxanamic pasition, bt
may provide clues.

Dasyuroneeni s distingaished {rog other gencra
ol The Taenmidae (sense Yanaguli 1959) by [he hirge
sunlex =mbedded deeply in the Gssues of Lthe host
and hy the essenoally unilateral genital pores, San-
Jurs (1957) mentioned the peneral body shape. the
structure ol the scolex, the lorm ol the Cierus sac
and the development of the musculature as featres
Jistinguithing the gentie. While the farm of 1he e
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rus sae is markedly different from A. dasyuri, a
coparasite of the Tasmanian devil, it does not dif-
fer from most Zaenia spp. and therefore cannot be
eonsidered diagnostic. Of the characters mention-
ed by Sandars (1958), only the arrangement of the
musculature seems worthy of eonsideration as it is
apparently unique in the family. Unfortunatcly, the
museulature of many speeies of the Taeniidae hay
not been deseribed in detail, and its value as a taxo-
nomie eharaeter for Dasvurotaenia is therefore open
to some doublt at present.

The structure of the egg likewise is inconclusive.
The embroyophore is extremely thick, as in taenids,
but is not eomposed of radially arranged blocks
with laeunae (see Fairweather & Threadgold 1981)
nor is it eharacteristic of dilepidid eggs (Pence 1967).
In A. dasyuri, the structure of the egg was inter-
preted as being typieally taeniid (Beveridge er al.
1975) yet the morphogenesis of the metacestode ol
this species indicates linstowiid affinities. Hence,
there is some doubt as to the taxonomie signifieance
of egg strueture, and little weight can be placed
upon the presenee of a thick embryophore and in-
significant outer envelope in the egg of D. dasyuri.

In D. robusta, the rostellum is apparently retract-
able, and ean be retracted fully within the scolex.
This eharacteristie, shown in Fig. 1, has been
overlooked by previous writers, but it is not a
charaeteristie of’ Taenia or Echinococcus (see Wardle
& Meleod 1952), the only two genera considered
by Rausch (1981) as belonging to the Taeniidae. A
retractable rostellum is a feature of the Dilepididae
and Hymenolepididae {Wardle & MclLeod 1952) and

may indicate an atfinity with these groups rather
than with the Taeniidae.

In summary, none of the morphologieal data pro-
vided allows the definitive allocation of Dasyura-
taenia to a family. Superficially it resembles the
Taeniidae, but the retractable rostellum of the type
species, the museulature, and strueturc of the egg,
cast doubt on sueh affinities.

Rausch (1981) suggested that Dasyurotaenia
could not be alloeated to the Taeniidae on
phylogenetic as well as morphological grounds,
alluding to the evolution of the Dasyuridac in isola-
tion from eutherian mammals, and the belief that
the true taeniids have evolved exelusively within
reeent Carnivora. If thisis the case, Dusyurotaenia
may exhibit a strobilar morphology convergent with
speeles of Taenia, yet be derived from alternative
origins, either the Linstowiidae of dasyurid and
peramelid marsupials (Beveridge er al. 19753,
Beveridge 1982) or Diplepididac from accipitriform
birds (Beveridge ef «/. 1975). Elueidation of the life
eycle of the parasite will be required before a final
answer can be given.
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